This study is based on the cognitive theory of multimedia learning to propose an alternative presentation integrating anchored strategy and modularity concept into a Microsoft PowerPoint presentation for classroom learning. With the anchored instructional strategy and rich visual interactivity, the presentation helps students to acquire more information and remember more ideas. In addition, incorporated hyperlinks and modular design strategies, teachers can easily select the particular slide they need to help student with their questions, thereby reducing their information load. This method can support students' cognitive process with the comprehension of the content being taught so as to enhance their learning attitude and performance. In this study, an exploratory test was conducted with 83 students in a university of technology. The results indicated that the students in the experimental group had a better learning effectiveness for lectures with interactive PowerPoint presentation than that of the control group.
INTRODUCTION
Today, the multimedia-based instruction is being widely applied in the blended learning environment to improve learning (Liao, 2007; Mayer, 2001) . The multimedia representation includes text, audio, graphs, photographs, animation or video. Using the multimedia content in classroom is readily and effectively communicated between teachers and learners (Bartsch and Cobern, 2003; Russell, 1998) . Recently, many teachers have started using technological tools to create teaching materials in multimedia formats. It is helpful to effectively scaffold learners (Lai et al., 2009; Lightfoot, 2005) . However, due to the limitation of cost and computer literacy, PowerPoint after all is a primary enabler of rapid e-learning content development for instructional designer. Many college instructors accompany their lectures with PowerPoint presentations so that their lectures will have a positive effect on their students' attitude and belief of self-efficacy (Rankin and Hoaas, 2001; Susskind, 2008) . And students also have positive attitude that the lectures were more organized, clear, and interesting. Various formats such as texts, tables, pictures, graphs, sounds, visual data, video clips and so on were able to be placed into PowerPoint slides (Gupta, 2010) . With the computerbased environment, teachers can present integrated multimedia instructions, including media format selection, and have random access to multimedia instruction (Corbeil, 2007) . Researchers found that lecturing using PowerPoint presentations can enhance the lecturer's ability to order and pace his/her lecture and present a clear summary (Lowry, 1999) . This is because lecturers can easily control the lecture content and display the sequences when using PowerPoint slides. However, PowerPoint presentations still have some potential limits. The traditional PowerPoint presentation is known as a "slide show" (Matheson et al., 2002) which includes a series of screens presented one after another just as slides in an old-fashioned slide projector (Beyer, 2011) . It is known that the traditional way of teaching discourages active learning, and the slide show presentation simply enlarges the passive nature of the instruction. Lecturing using PowerPoint results in a weak analysis of the learning content (Gabriel, 2008; Zhang et al., 2004) . One solution to overcome the above problems is to break away from its static and linear presentation. The interactive PowerPoint presentation style is noticeably attractive and dynamic in interacting with the audience through the visual interactivity because it gives the presenter complete flexibilities to navigate to any desired PowerPoint slides and create the "WOW" factors throughout the entire presentation (Lane and Kosslyn, 2011) . However, from the viewpoint of learning, it is easy to capture the learners' attention but to maintain their attention and stimulate their interests and thereby motivate their movement is a hard task.
Generally, an effectively presenting material not only embeds the effective presenting technology but also has a well-designed material content. Schramm (1977) suggested that learning is influenced more by the content and instructional strategy in the learning materials than by the type of technology used to deliver instruction. But few studies examined this association in interactive PowerPoint presentation. The purpose of this study is based on the cognitive theory of multimedia learning to integrate the instruction strategy and modularity concept to design an interactive presentation material and examine whether the interactive PowerPoint is helpful for learning.
LITERATURE REVIEW

Cognitive theory of multimedia learning
Previous reviews showed the way multimedia can improve students' learning effects (Mayer and Anderson, 1991; Muthukumar, 2005) . The multimedia learning is learning from verbal and visual information (Mayer and Moreno, 2003) . The verbal information included the written form of printed words and the oral form of spoken language, and any represented by pictorial forms such as illustration, diagram, photo, animation, and film are categorized in the visual information. According to the dual coding theory, brain encodes visual and verbal information simultaneously but differently, in separate areas (Lane and Wright, 2009 ). The brain clearly handles visual content differently than it does in textual information. Text, a coding system, has meaning only in a symbolic sense and viewers must expend a great deal of cognitive resources decoding words and phrases on slides. Under this kind of situation, they have little capacity left to pay attention to the speaker or they pay attention to the speaker and ignore text-heavy slides altogether. Both situations are unfavorable ideal. In contrast, visual processing can occur simultaneously and efficiently along with verbal processing because different brain regions are involved. Including meaningful (content) pictures, video clips and other forms of rich media on slides provides the best learning environment for learners. Besides, images are able to explain, simplify or expand concepts in ways that are very difficult to do with text or even with spoken words. Using picture-based visual communication is able to improve learners' learning and recalling (Levie and Lentz, 1982) . Therefore, pictures and graphics, especially, are powerful communication tools if used correctly.
However, when the learning process occurs in the working memory, a cognitive load which is essential for learning will be imposed (Baddeley, 2002; Chandler and Sweller, 1991; Plass et al., 2003) . The cognitive load is related to the human information processing capacity. Based on the properties of the task being displayed, there are three categories of the cognitive load: intrinsic, germane and extraneous (Sweller, 1999) . The intrinsic cognitive load refers to the burden imposed on the learner to construct a semantic context required for a particular learning task. The germane cognitive load refers to the learning activities that are related to schema acquisition and automation such as asking students to compare solution procedures in structurally similar but contextually different situations (Kalyuga, 2007; Lia et al., 2011) . However, the extraneous cognitive load represents the ineffective structure or semantic contents that take over the working memory, thereby reducing the capacity of working memory available for learning activities. The result of poor instructional design will lead to increased extraneous cognitive.
PowerPoint presentation in instruction
Humans can process information coming from auditory stimulus and visual stimulus at the same time (Moreno and Mayer, 2000) . Using PowerPoint to present multimedia materials in class can benefit students (Apperson et al., 2008) . PowerPoint slides are the grate visual presentation tools which comprise various multimedia formats such as text, chart, graph, sound and video. Teaching with PowerPoint can provide students with a brief description for teaching sequence and organization of the learning contents. This teaching manner benefits the students' further constructing learning concepts and conducting information-processing analysis (Susskind, 2008) . However, each slide in the PowerPoint format contains only a small amount of information. PowerPoint presentation is similar to a bulletstyle presentation and is only suitable for a low level of information transfer (Tufte, 2003) . Teaching with PowerPoint often leads to a weak analysis of the learning content (Gabriel, 2008; Zhang et al., 2004) . Particularly, with traditional slide show presentation, the order of the presentation is preset; the presenters have no way to change and select the particular slide they need to help students with their questions. Besides, it is not easy to skip some slides or access a previous view screen without flipping through page after page of the presentation. The presenter may lose chances to make important links between more distantly related topics by showing material in a set order. Recently, interactive PowerPoint presentation has become a trend in business and education. With hyperlink technology and modularity concept, building hierarchically organized structures called presentation network, interactive PowerPoint does not only provides a vivid and profound impact on audience (learners) but also constructs a flexible and reusable designing environment for instructional designer.
Modularity concept in education
Modularity can be described as modules of a complex object to simpler objects. The modules are simplified either by the structure or function of the object and its subparts (Schmidt and Bandar, 1998) . A module represents a set of related concerns which include a collection of related components such as features, views or business logic and pieces of infrastructure, such as services for logging or authenticating users. Modules are independent of one another but can communicate with each other in a loosely coupled fashion. Modules can be developed, tested, and/or shared on independent manners. Using modularity concept in lecturing/ or learning can help the instructor and students because modular design offers the following benefits (MSDN, 2009): 1) Provide more expedited course creation for instructors: Creating an online course is often daunting for the instructors. Modular design focuses on the components that go into a single module at a time which simplifies the process, and enable instructors to more thoughtfully design each learning component. Once an instructor has created that first module, then he or she will establish a framework for creating subsequent modules. In addition, by working on one module at a time, instructors can easily integrate the related course syllabus into each modulate. 2) Simplify the course updates: Modular design enables instructors to aim particular parts of the course for amendment without having to overhaul the entire course. 3) Afford the consistency for users: By adding the same types of components to each course module, students can quickly carry on the course's patterns and have a better idea of what to expect than if the course was designed using a varying structure (Kelly, 2009 ).
Anchored instruction
An "anchor" is often a story, occurrence, or situation that includes a problem or issue to be dealt with that is of Chen 109 interest to the students. All related activities will be designed around an "anchor"; this approach will encourage students become more actively engaged in learning by situating or anchoring instruction around an interesting topic (Bransford and Stein, 1993) . Based upon social constructivist theory, anchored Instruction is a paradigm for technology-based instruction. Anchored instruction may also be similar to the problem-based learning. Glaser et al. (1999) showed that technologies useful for delivering anchored modules would include affordances for students to segment and chunk data from the presented "stories" or problems. And Instructional materials should include rich resources so that students can explore as they try to decide how to solve a problem (CTGV, 1993) . Anchored instruction is designed to help students learn information so that it can be recalled and flexibly applied to solve problems. Relevant researches suggested that pedagogical approaches such as anchored instruction could enhance students' complex problem solving skills and positive attitudes towards learning (Li et al., 2010; Kumar, 2010; Kellogg, 2010; Baker, 2009; Pellegrino and Brophy, 2008) .
METHODOLOGY
The ADDIE model is a basic model for designing and developing learning courses as well as educational content. This model is a systematic instructional design model consisting of five phases: (1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. It is suitable for the involvement of smaller sample population and for a general-purpose model. It is often used for production of education products and is chosen for doing the research (Taylor, 2004; Chen et al., 2011) . Hence, this study is based on ADDIE model to design and implement an interactive multimedia PowerPoint presentation activity as following steps.
Analysis
This experiment was motivated by the need of 98 students of a university of technology in southern Taiwan to learn Microsoft office skills. This study used an experimental teaching to develop and evaluate the instructional material. The experimental course "Laws and life" is a required general education course for first-year university students. Total workshop duration was 36 h and lectures were spread over 18 weeks at a 2 h rate. Exclude the unusable surveys which were either incomplete tests or questionnaire or not followed instructions were identified and discarded. As a result, 83 respondents (85% of 98 cases) were used as the basis for data analysis. Of these participants, 48% were males and 52% were females. Each subject participated in the study was randomly assigned to experimental group (n=43) and control group (n=40).
To understand students' background about the learning content, at the beginning of the semester, the participants were required to take pre-test.
Design
In this study, first, we employed the anchored instruction strategy into the slides to build a learning environment. Second, we cataloged the slides with the concepts of modularity to build the hierarchically organized structures called presentation networks; each module is an entirely independent slide show. Finally, we borrowed the navigation technology in the presentation networks to provide presenters/learners with the ability to rapidly find and display whatever content they need, whenever they need it.
Development
Step 1: According to the cognitive load theory, the intrinsic cognitive load cannot be changed during leaning, but with appropriate instructional design, it can increase the germane cognitive load and decrease the extraneous cognitive load (Hasler et al., 2007) . Therefore, except for the presentation technologies, we also consider the instructional design strategy. We conducted the anchored instruction strategy into the curriculum material because anchored instruction provides a problem-based story environment for students. The goal of anchored instruction is to excite students to develop effective thinking skills and attitudes that lead to effective problem solving and critical thinking (CTGV, 1993).
Step 2: Compared to the conventional linear slide shows, interactive presentation styles do not only address the benefits, but also offer the users with much needed flexibility, ease of use and efficiency in managing the presentation slides as brand marketing resources (Hu, 2011) . Accordingly, we adopted the concept of modularity to divide the contents of the entire presentation into individual modules (Figure 1 and 2) . Each module is an entirely independent slide show, containing just a few closely interrelated slides. It is easy to modify any slide in the separated module in future. Each module also can supply to individual or others repetition uses. From the information technology management point of view, it is a cost-effective and time-efficient approach.
Step 3: For resolving the extraneous cognitive load, we must assure that something should be as simple as having only one main idea per slide. We used the comic graphics instead of complicated texture or bullet points to illustrate the instructional content ( Figure  3 ).
Step 4: Finally, we conducted web navigation to integrate these separated modules to build a hierarchical presentation network. The navigation (hyperlink) technology gives a teacher the power to interact with students and be far more natural, spontaneous and conversational (Lane and Wright, 2009) (Figure 3 ).
Implementation
In the study, the experimental group (43 students) was taught with interactive PowerPoint materials; whereas the control group (40 students) was taught via a traditional PowerPoint lecture method where the teacher presented course-related contents to students. By using interactive PowerPoint, the teacher leads the students into a "story" environment with the comic graphics. It can capture students' attention because it is interesting and related with their experience that enhances their cognitive development. The picturebased visual communication enables to improve learning and recall (Levie and Lentz, 1982; Lane and Kossslyn, 2009 ). Furthermore, if there were any questions between the information presented on the current slide and the previous slide, the teacher can click the interactive button on the slide and instantly link to the desired part. The teacher may not lose chances to make important links between more distantly related topics by showing material in a set order. This hyperlink approach to PowerPoint is flexible to the lecture and allows the learners and the instructor together to choose which topics to cover on a particular part. Most of the PowerPoint slides contained texts, images, pictures and tables for conveying concepts. The learning materials are distributed to the learners through Tallinn University of Technology (TUT) e-learning platform. Students were able to download the PowerPoint presentation after class. At the end of semester, the two groups were given the posttest and questionnaire. To minimize errors of the teaching experiments and enhance the internal validity of this study, the control variables for the two groups will be the same during the 
Evaluation
Pre-test and post-test were employed in this study; a pre-test was designed to assess the students' prior knowledge, and post-test was designed to measure the students' learning outcomes. The data collections from the students regarding their learning perceptions from lectures with PowerPoint presentation were obtained at the end of the experimental activity. The learning perception questionnaire was adopted and modified from previous surveys (Apperson et al., 2006; Loyd and Gressard, 1986; Susskind, 2008; Lai et al., 2011a, b) . The purpose of the questionnaire was to assess their general attitudes, interest and efficacy for the PowerPoint presentation. This was a 16-item survey using a 5-point Likert-type scale (with 1 being strongly disagreed and 5 being strongly agreed) and included positive and negative statements. Thus, in order to explain the survey result, the order of the values on the negative statements was reorganized prior to group calculating them. Then, the higher scores indicate more positive learning perceptions toward the PowerPoint presentation (Lai et al., 2011b) . All items are presented in Table 1 . Internal consistency reliability of the questionnaire was assessed by Cronbach's alpha (α = .87). The significant level was set at p = 0.05.
RESULTS
The learning perception survey
The analyses of independent t-test and the effect size (Cohen's d) was conducted to assess the effects of the experimental group with the interactive PowerPoint presentation and the control group with the traditional linear PowerPoint presentation on the scores of the learning perception. According to the modality of instructional design (Moreno and Mayer, 2007; Mayer, 2001) , the most effective learning environments are combined with verbal and non-verbal representations of the knowledge. Table  1 shows the significant results of the experimental analysis, which indicates that the students in the experimental group found that visual elements (for example, pictures, charts, graphics or tables) were helpful in presentations, t=3.307, p < 0.000, d = 0.713. It showed that the interactive PowerPoint presentation provided the rich visual interactivity and the teacher effectively used the instructional technology to present the teaching materials, t= 2.905, p < 0.001, d = 0.630. Hence, they stated that the instructor's use of the instructional technology helped them pay attention in class, t=4.285, p < 0.00, d = 0.932. They added that the lectures were effective in maintaining their interest, t= 3.263, p < 0.000, d = 0.712.
According to the cognitive theory of multimedia learning (Mayer, 2001) , students learned better from words and pictures than from printed or spoken words alone. The slides used anchored instructional theory to conduct a story environment with comic graphics which effectively let students feel that the presentations could promote their understanding of the learning contents, t = 2.370, p < 0.001, d = 0.516. They also could recall classroom experiences, t = 2.313, p < 0.001, d = 0.504. Finally, they felt they were more confident for the exams, t = 4.635, p < 0.000, d = 0.913. Compared to the experimental group, students in the conventional group found it difficult to understand the course, t = −2.574, p < 0.001, d = −0.553. They had to work hard, t = −3.576, p < 0.01, d = −0.780. They spent more time studying for exams, t = −2.582, p < 0.001, d = −0.566. Accordingly, these results reflected that the interactive PowerPoint presentation was helpful for students in the experimental group. Table 2 showed the results of pre-test which indicated that the students in both the experimental group and the control group had equivalent prior knowledge for learning the "Laws and life" course, t =1.446, p > 0.05. A one-way analysis of covariance (ANCOVA) was conducted on the post-test, with the pre-test scores as prior knowledge used as a covariant to exclude the factor of prior knowledge by the students. This factor could affect the assessment of the students' learning achievement. After confirming the requirement of homogeneity of within-cell regressions, F = 2.715; p > 0.05, the ANCOVA has been conducted. The results revealed no significant difference between the two groups on the post-test, F = 21.190, p > 0.05. This could be due to the post-test which was the final term examination at school so as to make both groups study very hard and spent sufficient time in learning no matter what kind of tools were provided (Lai et al., 2011b) . However, the progress between pre-test and post-test of experimental group was still higher than that of control group. This could be the anchoreddesigned content and interactive multimedia presentation way stimulated the students' interests and maintained their retention (Figure 4 ).
Pre-test and post-test
DISCUSSION
The findings of this study are consistent with Mayer's (2001) cognitive theory of multimedia learning, and we applied this theory to the interactive PowerPoint presentation complete with anchored instruction strategy. We concluded the findings as following: First, the interactive PowerPoint, with a more visual and thematic presentation could facilitate learning. According to Mayer's (2001) cognitive theory of multimedia learning, students who selected from both graphic and text modes were able to build more referential connections between the verbal and visual mental representations (Lai et al., 2011a) . In addition, researches showed that the instructional context could strongly affect students' motivation because the instructional materials that are challenging, optional and promote perceived self-control and autonomy can effectively motivate the students (Hidi and Harackiewicz, 2000; Olmanson et al., 2011) .This study employed the anchored instruction strategy with the rich comic graphics and animations to lead the students involving in the "story" that best fit their needs and preferences (Jones and Plass, 2002) . All related activities would be designed around a "story"; this approach would encourage students become more actively engaged in learning by situating or anchoring instruction around an interesting topic and thereby reinforcing their learning (Bransford and Stein, 1993; Prado and Gravoso, 2011) . Thus, the interactive PowerPoint presentation accompanied by the anchored instruction strategy helps students to acquire more information and remember more ideas.
Second, a coherent, explicit and systematic presentation
Pre-test Post-test
Scores
Tests is beneficial for students (Tufte, 2003) . The interactive PowerPoint presentation incorporated hyperlinks and hierarchical design strategies that provided the teacher with the flexibilities and efficiency in managing the presentation slides. The teacher also easily changed and selected the particular slide to help student with their questions, thereby helping the cognitive process in the comprehension of the content being taught (Hasler et al., 2007; Wallen et al., 2005) . However, in the traditional PowerPoint display environment, teacher cannot quickly move and change the desirable slides to explain two successive or separated slides. The instructor may lose chances to make important links between more distantly related topics by showing materials in a set order. This may result in decreasing a student's ability to solve a particular problem. Through the experiment, we found that the interactive buttons with the hyperlink approach to PowerPoint builds in flexibility to the lecture and allows the students and the teachers together to pick and choose the appropriate topics (Matheson et al., 2002) . This approach differentiates with the traditional linear presentation. Besides, adding animation to fade in the contents and graphics part by part can get the attention of students right away, capturing their attention and encouraging them to learn more about the course being promoted. Finally, from the viewpoint of the instructional design, this study conducted the modularity concepts into the interactive PowerPoint. During both the planning process and the actual construction, this strategy keeps the entire material modular and reusable. The strategy enables to provide the benefits of simplifying a vast quantity of slides, developing modules independently, loading or reusing modules from different locations and minimizing download time. Furthermore, the content can be updated without much effort and in a timely manner to match the training/learning needs (Shah, 2011) . This is a much more cost-effective and time-efficient approach for instructional design.
Conclusion
This study utilized the anchored Instruction strategy and modularity concept to construct a multimedia leaning environment to promote the positive effects of the interactive PowerPoint presentation in classroom learning. Within the network presentation designed, the content was hierarchically arranged and navigable; the teacher could simultaneously show what he/she said, regardless of where the interaction leads, his/her message would take greater significance. As for students, a good presentation meant being coherent, explicit, and a clear structure. This study integrated the anchored instructional strategy into PowerPoint presentation materials was helpful for students to understand the learning contents because the topics could be relevant to their daily lives and presented with the story-based manner. Accordingly, this learning environment allows students to create more cognitive paths to facilitate the construction of referential links and mutual references between two channel representations (Lai et al., 2011a; Chen et al., 2011) . Finally, the survey results of this study have shown that students in the experimental group had a more positive attitude toward learning than students in the control group. This study does show that, under certain circumstances and limitation of time and expenditure, the interactive multimedia PowerPoint can produce better results than other methods. The significant findings of this study can be applied in further research on different types of professional development leaning or training (Chen et al., 2011) . The results have wide implications for school or business training, where on-demand learning, cost and loss of revenue from travel and instruction often determine the mode and method for learning or training. Thus, implications exist for a variety of education and businesses that are tasked with learners and delivering cost-effective professional development programs.
However, There is still room to improve in this study: the scope of the study was limited: the success of interactive PowerPoint may be varied by content and some topics or courses may be better-suited to learning than others; samples of participants drawn from one university were examined in this experiment and thus, the results could reflect a bias. Further expansion of the scope and subjects is needed for the future study.
